A grammatical profile indicating the relative frequency distribution of the inflected forms of a word in a corpus is a tool for exploring lexical semantics. However, previous attempts to infer semantically relevant hierarchies of nouns from frequency biases within their grammatical forms seem to have failed. In this paper we explore the distinctive power of grammatical profiles of Russian nouns using the ratio of plural forms as observed in the Russian National Corpus (cf. roditelʼ ʽparentʼ having 95% plural forms and mama ʽmomʼ having just 2% plural forms). We claim that since frequent nouns for the most part are semantically ambiguous, their profiles cannot reveal any straightforward effects for large lexical classes. Instead of working on the macro-lexical level we focus on micro-effects within specific taxonomic groups, studying grammatical profiles of body part names, kinship terms, names of vehicles and emotions. The analysis involves the notion of functional frames which represent how objects/events are typically used and typically observed. Our case studies show that grammatical profiles help to structure each group and correlate with certain properties of functional frames associated with nouns.
Introduction
Russian nouns have a wide range of patterns if we measure the distribution of their singular and plural forms in a corpus. In this paper we offer a particular implementation of the Grammatical Profile method (Janda & Lyashevskaya 2011a , 2011b ; cf. also inflectional profiles in Newman 2008) as applied to the grammatical category of Russian substantive number. A grammatical profile here is the distribution of singular and plural forms of a given noun in a corpus analyzed in comparison with the mean distributions of larger lexical and semantic classes. According to the Russian Standard subcorpus of the Russian National Corpus (RNC) 3 , substantives in general occur 74% in singular and 26% in plural forms. However, the mean ratio of singular and plural forms within the lexical class of days of week (e.g. ponedel'nik ʽMondayʼ, vtornik ʽTuesdayʼ, etc.) varies from 89% to 11%. Moreover, if we look at the individual cases across this lexical class, they behave quite differently: the subclass of weekday names (Monday to Friday) have less than 10% plural forms, weekend days have 15-16% of plural forms, their sortal name vykhodnoj ʽday offʼ has 65% plural forms, and the sortal name for weekdays budni has 100% plural forms (i.e. being pluralia tantum), cf. Fig. 1 . We can speculate that the differences in grammatical profiling correlate with some relevant properties of the meaning such as taxonomic category (e. g. common, proper, animate, concrete inanimate, abstract, etc.), inherent and functional qualities of the denotatum, lexical construal (Lyashevskaya 2004 ) as well as with certain syntagmatic preferences such as constructional choice. Substantive number is traditionally listed among the categories whose grammatical behavior is by and large explained by semantic factors (on the hypothesis of semantic motivatedness see Wierzbicka 1988; Lyashevskaya 2004) . So far the behavior patterns under investigation are countability/uncountability and the absence of plural or singular forms in production, which defines the boundaries of the classes of singularia tantum and pluralia tantum. Grammatical profiles give us new behavioral data on what happens between the poles, so we believe that they can serve as a tool to explore more gradual, otherwise overlooked effects in lexical semantics.
The rest of the paper is structured as follows. Section two gives an overview of the previous research. Section three presents the corpus data which are then analyzed in section 4; we report the behavior of nouns in four lexical groups: body part names (4.1), names of vehicles (4.2), kinship terms (4.3), and emotions (4.4). Section five concludes.
Background
The idea of using corpus data on grammatical frequencies in order to structure the lexicon is not new. Greenberg (1974 Greenberg ( /1990 suggested that different semantic groups might have different distributions of grammatical cases (both with and without prepositions). According to his hypothesis, the mean proportion of case forms within the group of abstract quality names (or for example, the names of body parts or measurements, etc.) differs from the mean proportion of case forms measured over the the entire set of vocabulary. Greenberg checked his hypothesis with the Russian frequency data he had at hand, which was not accidental: at that moment Russian was one of the few languages for which there was a dictionary with the frequency lists of cases and preposition-case combinations for each noun (Šteinfeldt 1963) . Greenberg was looking for the "magic" ratio, which would allow him to group words in relevant semantic classes; unsurprisingly, he did not succeed. From today's perspective, his observations can be reinterpreted as a semantically motivated shift in the frequencies of grammatical forms. For example, the word which refer to forest tends to be used to a large extent in locative constructions (cf. v lesu ʽin the forestʼ; hence the large proportion of Locative case forms), while the name that means ʽpathʼ is used more often in the Dative case (cf. po tropinke ʽalong the pathʼ). However, the overall overlap of individual effects is too complex to make clear-cut lexical groupings possible.
Some 25 years later the first attempt to account for the singular and plural form frequencies of Russian nouns was made (Corbett et al. 2001 ). Since we are interested in the interaction of number forms and lexical classes, Brown et al. (2013) is more relevant for the purpose of our study. They make use of the frequency data from the Uppsala corpus of contemporary Russian to study the relationship between number use and the Smith-Stark cross-linguistic hierarchy of number availability:
Speaker > Addressee > Kin > Non-human rational > Human rational > Human non-rational > Animate > Concrete inanimate > Abstract inanimate Brown et al. suggest that in morphologically rich languages like Russian, the animacy hierarchy predicts not only the availability of the category of number but that the higher or lower proportion of plural forms depends on the position of the name on the hierarchy. Even though Brown et al. had to reject their main hypothesis (cf. Fig. 2 which does not confirm that the plural proportions are decreasing as we move rightward along the hierarchy), they identify two interesting effects. Firstly, the middle part of the hierarchy (names of humans and animals) shows the highest plural proportions, with a strong decrease in the left part (2nd person pronouns, kinship terms and names of gods and creatures) and a stepwise decrease in the right part of the plot (concrete inanimate and abstract inanimate). Secondly, some nouns tend to be 'more plural' regardless of their lexical class; such items are plotted as outliers in kinship and abstract classes. Brown et al. define cases like bliznec 'twin' as ʽlocally unmarked for pluralʼ (following Tiersma 1982) , since their use in singular contexts is unusual and they are expected to occur mostly in the plural. In our view, grouping the main body of Russian inanimate nouns into two classes is too general to see the structure of the lexicon. In our research we focus on micro-effects within quite compact taxonomic groups. (Brown et al. 2013: 235) .
Data
For the purpose of this study, we compiled a database of 2900 Russian nouns which occur 100 and more times in the Russian Standard subcorpus. The same threshold was used in the study of TAMprofiles 5 of Russian verbs (Janda and Lyashevskaya 2011): we assume that the threshold of 5 occurrences used in Brown et al. (2013) is too low and can report false trends. Given these constraints, the database includes 413 common animate, 1006 common concrete inanimate, 1087 abstract, 319 proper animate, 41 proper inanimate nouns, and some borderline cases. Each noun was provided with the text frequencies of singular forms and plural forms (case distinctions were not taken into account), and the ratio of the plural to the total number of occurrences was calculated as the main indicator of number behavior, NumGP. We collected the 10 most frequent bigrams for each noun from the corpus in order to see in which patterns the word typically occurs. In addition, the nouns were tagged according to their lexical category (common VS. proper; animate VS. inanimate concrete VS. inanimate abstract), taxonomic class (e.g. human, animal, transport, emotions, etc., cf. the RNC classification 6 ) and other known attributes of their behavior such as (a) singularia tantum VS pluralia tantum; b) countable VS uncountable; c) individual VS sort / mass / class VS. cumulative reference (cf. bereza ʽbirch treeʼ, rastenie ʽplantʼ and rastitel'nostʼ ʽvegetationʼ). Animate and inanimate nouns are treated separately. Items that fall into more than one taxonomic category (as attested in the corpus) are classified according to their prototypical meaning (e.g. krylo ʽwingʼ is assigned to body parts and not to the parts of devices, cf. the wings of an airplane). Singular uses with paucal numerals (e. g. dve ruki ʽplantʼ) are excluded from analysis.
Case studies
We report four case studies for the lexical classes of body parts, vehicles, kinship terms, and emotions. For each group, we provide a list of nouns sorted by NumGP. Fig. 3 shows the distributions of NumGPs in these groups by presenting the median and interquartile range and allows us to compare these values with the distributions in the main lexical categories (common animate, inanimate concrete, abstract; proper animate, proper inanimate) and the overall distribution in our database. Our data in general agree with those provided by Brown et al. (2013) but demonstrate that specific lexical classes within larger lexical categories behave differently. Half of the body part terms are plural-oriented (NumGP > 50%), which contradicts the ʽusualʼ behavior of concrete nouns. Two-thirds of emotional terms have NumGP < 10% while the median NumGP for the total body of abstract nouns is 13%. In the following subsections we look at the level of individual lexemes and explain their position on the NumGP scale. Our analysis involves the notion of functional frames which represent how objects/events are typically used and typically observed (cf. the similar concept of ʽfunctional structureʼ in the lexical meaning in Pustejovsky 1991; also ʽfunctional predicateʼ in Rakhilina 2000). 
Body parts
The distribution of number GPs across the names of body parts (as well as other kinds of parts) is governed by the following hierarchy: singular parts > parts that form pairs and sets Moreover, the distinction between active (mobile) and passive (fixed) body parts may be of importance. Table 1 shows that the names of pairs and sets have 28% to 90% plural forms, while the names of single parts have less than 25% plural forms. However, within the subcategory of pairs and sets there are still some nouns the NumGPs of which are still significantly lower than expected, as they often refer to the one (selected from the pair / set) element which is in the focus of an observer (speaker). These cases include either an actively moving part of the body (cf. stuknut' kulakom ʽto bang one's fistʼ, makhnut' rukoj ʽto wave one's handʼ, pogrozit' pal'cem ʽto wag one's fingerʼ, čertit' nogtem ʽdraw by one's fingernailʼ) or an actively used location (cf. povesit' na plečo ʽto hang on the shoulderʼ, skazat' na ukho ʽto whisper in one's earʼ, teč' po ščeke ʽto flow fown one's cheekʼ. Thus, in accordance with the hierarchy of activity, ruka ʽhand/armʼ have more plural forms than noga ʽfoot/legʼ, and palec ʽfinger/toeʼ have more plural forms than zub ʽtoothʼ). Brovʼ ʽeyebrowʼ and guba ʽlipʼ refer to the parts which are less ʽactiveʼ than hands and fingers and are usually described as pairs.
Vehicles
The nouns in this group describe not only means of travel but also (and often) the location where a scene is developing, see Table 2 . Therefore, it is important where the observer of the scene is situated, either s/he see the scene from outside (e.g. the observer looks at the road where a vehicle/vehicles move(s), cf. mčatsja avtomobili, gruzoviki, avtobusy, poezda ʽrushing cars, trucks, buses, trainsʼ) or from inside where the vehicle is unique since the observer can not be situated in more than one closed space (cf. v avtobuse bylo žarko ʽit was hot in the busʼ). Railway coaches which form sets are designated by the singular-oriented noun (NumGP = 28%): our data shows that it frequently refers to deictically unique locations, in the same way as buses, boats, planes, etc. which have NumGP ranging from 10 to 36%. Taxis, bicycles, motorcycles and carts are also, for the most part, deictically unique as they are mentioned as individual means/instruments in various motion frames. Metro ʽsubwayʼ denotes not only the means of transport, but also the urban system (by default unique in the city), a space under ground, and a landmark on the ground (cf. vstrečaemsja u metro ʽwe are meeting at the subwayʼ).
Kinship terms
The deictical uniqueness is very characteristic of kinship terms as they refer only to the role of a person in the speech situation, for example, in family talks, cf. dad, mother, husband, wife, motherin-law, stepfather and even babysitter, see Table 3 . Dads, mothers, husbands and the like do not form any "natural" pairs or sets. What is more, the terms for sons, grandmothers, granddaughters, sisters, nephews and other family members which in principle could refer to more than one member of the family, are usually used as singular pointers to the only relative in the situation, for example, a grandmother who lives in the family or the only child. ʽWell, for example, he loved his little son SG but 'The drug was a heaven! Or rather, heaven forbid. Therefore the drug withdrawal was terrible'. Love for his son SG was a drug, which means it needed to be cut out of the heart at the root. Paternal affection brought only evil; his son SG turned into an infantile fat hog, who could not part with his carefree childhood and was not able to take on adult responsibilities for his actions.ʼ As a result, a number of kin terms are used in plural only occasionally (less than 5 occurrences in our data set) and thus can be considered as "potential singularia tantum" (Čelcova 1976) , cf. test' ʽfather-in-lawʼ, tjošča ʽmother-in-lawʼ, mačekha ʽstepmotherʼ, kum ʽgodfatherʼ, prababka ʽgreat-grandmotherʼ , batja ʽdad , papen'ka ʽdaddyʼ , matuška ʽmotherʼ , papaša ʽpopʼ . In contrast, there is a group of kin names that have more than 50% plural uses, in which they refer to the class of relatives (cf. rodstvenniki ʽrelativesʼ, potomki ʽdescendantsʼ, predki ʽancestorsʼ) or pairs (cf. roditeli ʽparentsʼ and a ʽreciprocalʼ pair suprugi ʽspousesʼ). The singular forms of these words are often substituted in the lexical system by other, more frequent, nominations, cf. roditel' ʽparentʼ such as otec i mat' ʽfather and motherʼ; suprugi ʽspousesʼ and muž i žena ʽhusband and wifeʼ; so they receive mostly stylistically marked use, cf. (high) čado ʽchildʼ, (high or highly formal) roditel' ʽa parentʼ, suprug ʽspouseʼ, cf: Thus, the semantic hierarchy of kinship terms which corresponds to NumGP is as follows:
deictically unique > pairs and sets > classes
Another functional-semantic factor is the proportion of appellative and hypocoristic uses. About half of the names with NumGP close to zero are primarily appelatives, cf. mama ʽmomʼ, papa ʽdadʼ. Hypocoristic uses (e.g. babuška ʽgrannyʼ, matuška ʽmotherʼ) can be also associated with greater individualization. We have already mentioned some disproportions of number use forced out by the structure of the lexical system. The same factor can explain the low ratio of plural forms in nomina feminina such as supruga ʽspouse (fem.)ʼ. The plural form suprugi is a form of the noun suprug which refers to a masculine spouse in singular and mainly a couple in plural. Given that, the use of the female name in plural is limited to rather exotic examples, cf.: День влюбленных... (2003) // «100% здоровья», 2003.01.15] ʽThe point is that I met all my three spouses PL (in chronological order) in the same place!ʼ
Emotions
If we ignore words that occur less than 5 times in the plural (occasional uses), we see that this group can be divided into four cases: 1) singularia tantum, 2) names with a small NumGP (2% to 14%); 3) names with larger ratio of plural uses (22% to 67%), and 4) the class name emocija ʽemotionʼ which is mostly plural (cf. also čuvstvo ʽfeelingʼ which is excluded because of homonymy), see The singular-oriented nouns (singularia tantum and those that occur in plural only occasionally, e. g. udivlenie ʽsurpriseʼ, ispug ʽfrightʼ, gore ʽgriefʼ, revnost' ʽjealousyʼ) are hardly consistent with the idea of heterogeneity and external manifestations and refer mostly to a current internal emotional state.
The most frequent n-grams in the RNC which include emotional terms show the difference in singular-oriented nouns and plural-oriented nouns, too, cf. s trevogoj ʽwith anxietyʼ, ne v obidu ʽno offense (intended), lit. not in offenseʼ, strast' k ʽpassion forʼ, on the one hand, and stradanija i X ʽsufferings and smth.ʼ, pereživanija i X ʽfeelings and smth.ʼ, emocii i X ʽemotions and smth.ʼ, on the other hand.
Conclusions
The lexical classes we have analyzed exhibit a variety of grammatical behavior including nouns with full paradigms, singularia tantum, pluralia tantum, paradigms with certain biases of singular and plural forms, with occasional uses of either singular or plural forms. Grammatical profiles help to highlight certain aspects of meaning which explains how their denotata typically function, how they are conceptualized (cf. countable, uncountable, and deictically unique nouns), and how the nouns are used in speech (cf. appelatives and idiomatic expressions).
